Tetrahymena actin: localization and possible biological roles of actin in Tetrahymena cells.
Though actin is ubiquitous in eukaryotes, its existence has not been clearly proven in Tetrahymena. Recently, we have succeeded in cloning and sequencing the Tetrahymena actin gene using a Dictyostelium actin probe (Hirono, M. et al. (1987) J. Mol. Biol. 194, 181-192). The primary structure of the Tetrahymena actin deduced from the nucleotide sequence of its gene is greatly divergent from those of other known actins, making it necessary to ascertain whether the predicted Tetrahymena actin is indeed an actin. In this paper, we investigated the localization of the predicted Tetrahymena actin by an immunofluorescence technique using antibody against its synthetic N-terminal peptide, in order to elucidate its possible biological roles. The results showed that immunofluorescence was localized in the division furrow of the dividing cell, and in the intranuclear filament bundles formed in cells exposed to heat shock or DMSO. In addition, the oral apparatus and the proximity of the cytoproct, which are organelles involved in endocytosis and exocytosis, respectively, also fluoresced. Thus, we conclude that the Tetrahymena actin we identified is indeed an actin and plays the same biological roles as ubiquitous actins do, although it is considerably divergent in its amino acid sequence.